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Abstract
The clinical practice guidelines, their scope, limitations and
applicability within the field of mineral and bone disorders
have been analyzed. The different available guidelines have
been compared and their content has been putinto the per-
spective of the user. The aim has been to review their accu-
racy and relevance for the key set of mineral and bone dis-
orders, and not to attempt to rewrite them or provide new
guidelines based on the authors’ feelings and experience.
Copyright © 2009 S. Karger AG, Basel

Introduction

Aims and Willingness in Producing Guidelines

Clinical practice guidelines (CPGs) in kidney disease
have arisen from the willingness to help ‘the busy practi-
tioner’ in making up diagnostic and therapeutic strate-
gies from the overwhelming amount of available infor-
mation. Information in guidelines is of variable reliabil-
ity and objectivity, and it is not uncommon to observe a
skewing influence driven by partners in health delivery
that have conflicts of interest when advising diagnostic
tools or treatment. We may find among the renal physi-
cians’ community, those who support the production of

guidelines for some or all the aspects related to their prac-
tice and those who feel uncomfortable with the CPGs.
The supporters claim that CPGs help in improving out-
comes by harmonizing the targets of a treatment strategy
and by proposing the therapeutic tools to achieve them.
The detractors think that CPGs may limit the personal
approach of the physician in healing patients and most
likely prevent free progress in therapeutic innovation.

Before we proceed with the analysis of the clinical
guidelines of the chronic kidney disease (CKD) and min-
eral bone disorders, we want to stress the importance of
distinguishing CPGs from clinical practice recommen-
dations (CPRs). CPGs often are largely based on expert
opinion (which is not infrequently proven to be incorrect)
rather than on evidence. CPRs should (ideally) always
rest on high-grade evidence alone. If insufficient high-
grade evidence is available, CPRs should not be issued.
Confusion between CPGs and CPRs is rampant and has
led to alot of problems (including premature and unjusti-
fied public policymaking by government bodies). Prema-
ture codification of CPRs into public policy can have a
damaging effect and can be very costly.

Reference Quantification of Guidelines in Nephrology

and Cardiovascular Medicine as an Indicator of the

Interest in Guidelines

To get an idea of the place taken by guidelines in prac-
ticing renal medicine, we performed a simple inquiry via
Medline. We introduced a few words stepwise to define
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Table 1. Number of citations on the topic on April 5, 2008

Citation Original Reviews Guidelines (%) on total reference of the topic
original reviews

Mineral 116,937 8,595

Mineral guidelines 810 281 0.00692681 0.03269343

Mineral bone 34,262 3,352

Mineral bone guidelines 420 187 0.01225848 0.05578759

Mineral bone disease 13,874 2,060

Mineral bone disease  guidelines 315 157 0.02270434 0.07621359

Mineral bone disease  renal 1,088 215

Mineral bone disease  renal guidelines 37 21 0.03400735 0.09767442

Table 2. Comparison of the number of citations related to guidelines between renal medicine and cardiology

Citation Original Reviews Guidelines (%) on total reference of the topic
original reviews

Cardiac disease 682,795 76,584

Cardiac disease guidelines 9,299 3,274 0.01361902 0.04275044

Renal  disease 330,991 41,741

Renal  disease guidelines 3,003 1,174 0.00907275 0.02812582

Comparison renal/cardiac 0.66618252 0.65790717

CKD-MBD. The keywords were: ‘mineral’ - ‘bone’ - “dis-
ease’ — ‘renal’. At each step the keyword ‘guidelines’ was
added. The results of these queries are given in table 1. It
can be observed that 0.7% of the original articles selected
under the keyword ‘mineral’ are also kept when adding
‘guidelines’. The percentage of published articles related
to guidelines increases as the topic is more defined, so
that 3.4% of the 1,088 original articles selected with ‘min-
eral’ ‘bone’ ‘disease’ ‘renal” keywords are also kept when
adding ‘guidelines’.

A second point we wanted to estimate was whether the
interest on CPGs is particular to renal medicine. When
using the keywords ‘cardiac’ - ‘disease’ and added ‘guide-
lines’, we obtained 1.3% of the original papers related to
guidelines. Whereas using ‘renal’ - ‘disease’ and adding
‘guidelines’, the proportion of references related to guide-
lines was substantially less (0.9%), which represents two-
thirds of what is observed in cardiology (table 2).

One could conclude that first, writing, proposing and
commenting CPGs is more and more frequent as the area
of the disease is more restricted and defined. Second,
CPGs are not confined to CKD, being more prominent in
cardiac medicine, suggesting either that cardiologists are
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ahead of nephrologists in harmonizing their diagnostic
and therapeutic approaches to heart disease, or renal dis-
ease is simpler to harmonize and does not need that in-
vestment. If the former is true, the CPGs supporters could
expect a happy time to come, while if the latter holds true,
the skeptical will finally see the end of the constraints to
their clinical freedom.

The costs of making CPGs are high, both in financial
and also personal aspects. An enormous effort has been
and still is made by the national and international societ-
ies endorsing these initiatives. However, beyond this so-
cietal effort, to really make the CPGs requires the per-
sonal investment of a large number of panelists, usually
selected on the basis of their clinical experience and rec-
ognition (thus, already overloaded by work), in a de-
manding, time-consuming new task that interferes for
most of them with the maintenance of the level of practice
that has made them experts. If this process was to last too
long, one might end by having a group of physicians tell-
ing what to do to the community, while the latter in the
mean time would have acquired more experience than
the ‘experts’ they are supposed to obey.
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Finally, suspicion may remain as to the real beneficia-
ries. Are these the patients, or a few companies that shield
themselves behind the guideline labeling? The policy ad-
opted by KDIGO and ERA-EDTA aiming to avoid spon-
sorship of specific guidelines by directly interested indus-
tries is timely [1]. Application of GRADE, or any other
tool for evidence grading as proposed by KDIGO, allows
appropriate benefit/harm balance analyses for a series of
clinical situations [2]. This approach has gained support
from several initiatives (CARI, UK Renal Association,
ERA-EDTA, CSN, K/DOQI), and it will certainly help in
the production and acceptance of the CPGs. The key point
is to separate the financing of the development of CPGs/
CPRs and the actual process of identifying the need for a
guideline. The National Institute for Clinical Excellence
(NICE) in the UK has done a good job of keeping com-
mercial support separate from the development of CPGs/
CPRs. Agencies which accept direct financing for CPGs/
CPRs development are more suspect and risk losing their
credibility in the CPG/CPR ‘marketplace’.

Methods in Producing Guidelines

The methods to produce the CPGs are crucial and all
the efforts aiming to guarantee objectiveness and trans-
parency will be rewarding in terms of acceptance and
use. The steps described by the KDIGO initiative include:
Prioritization of problems and definition of key questions
to be addressed; selection of guideline group, agreement
on group processes; systematic review; preparation of ev-
idence profiles; grading the quality of evidence for each
clinically important outcome; weighing relative impor-
tance of each outcome; grading the overall quality of ev-
idence across all important outcomes; balance of benefits
and harms; review of other considerations, including
costs, in addition to net health benefit and quality of the
evidence; formulation of a guideline recommendation
and grading the strength of the recommendation based
on the level of confidence, that adherence will do more
good than harm [2]. Despite all these recommendations
in the production of the guidelines, some have flagrantly
conflated association with causation, often in an unjusti-
fied and uncritical manner.

Evaluation of the CPGs

The CPGs have to be achievable and the practitioners
have to appropriate them and share their rationales.
These are prerequisites for the implementation of CPGs.
Although one might have the impression that adherence
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is increasing, there are no proper data supporting this
supposition. The consequences of adhering, or not adher-
ing, have only recently been reported.

What Is Available?

The most utilized guidelines for the treatment of
CKD-mineral bone disease (MBD) are from the Kidney
Disease Outcomes Quality Initiative (K/DOQI) [3] of the
National Kidney Foundation (National Kidney Founda-
tion-K/DOQI CPGs). They were published in 2003. Oth-
er supranational initiatives include the kidney disease
improving global outcomes (KDIGO), established in
2003 as an independently incorporated non-profit foun-
dation governed by an international board with the stated
mission to ‘improve the care and outcomes of kidney dis-
ease patients worldwide by promoting coordination, col-
laboration, and integration of initiatives to develop and
implement clinical practices guidelines’ (http://www.
kdigo.org/), as well as the European Best Practice Guide-
lines (EBPQG). Finally, different national societies of ne-
phrology have also promoted the use of their guidelines:
among them, Australia (Caring for Australians with Re-
nal Impairment (CARI) CPGs), Canada (http://www.
csnscn.ca/english/professional%20practice/guidelines/
default.asp?s=1), United Kingdom (United Kingdom Re-
nal Association, UKRA; UK Renal Association CPGs),
Spain(http://www.senefro.org/modules/subsection/files/
guias_mom.pdf?check_idfile=2871), and Japan (http://
sciencelinks.jp/j-east/journal/]/Z0142A/2005.php).

CARI, EBPG, European Expert Panel (not operating
under the EBPG), K/DOQI, UKRA and SEN (Sociedad
Espanola de Nefrologia) have proposed guidelines for pa-
tients with stage 5 CKD and in dialysis. Only the Euro-
pean Panel, K/DOQ]I, the UKRA and CARI give specific
suggestions for clinical use for patients with stage 3 and
4 renal failure. The report of the SEN adopts the K/DOQI
CPGs and proposes algorithms for treatment of MBD in
CKD, very much in the way of those proposed by ERA-
EDTA (http://ndt.oxfordjournals.org/cgi/reprint/15/sup-
pl_5/51.pdf).

The summary of the guidelines on Ca, P, Ca X P prod-
uct and PTH of EBPG and non-EBPG European CPGs,
as well as CARI, K/DOQI and UK Renal Association is
provided in table 3. This table has been built following
the same structure as the report by KDIGO [4] and up-
dated with the recent CARI and UK CPGs.

Critique and Comparison of the Guidelines
The CPGs on serum Ca level are quite uniform across
the different societies and initiatives. The lower limit is
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Table 3. Summary of the available CPGs on CKD-MBD

Origin Year Ca P CaxP PTH Evidence
CKD stage 3 and 4 (GFR from 30 to 50 and from 15 to 29 ml/min/1.73 m?)
Europe (non-EBPG) 2001 8.8-11.0 mg/dl  2.5-4.6 mg/dl - 85-170 pg/ml opinion
K/DOQI 2003 8.4-9.5 mg/dl 2.7-4.6mg/dl <55 mg?/dI 35 or 70-110 pg/ml  P: Ev, opinion
CARI 2006 prev.  8.8-104mg/dl <6.8 <71.9 mg?/dl*>  2-3X limit Ca: Ev

rep. 2000 (110-165 pg/ml)
Renal Assoc. UK 2007 8.8-10 mg/dl 2.8-4.7mg/dl <60 mg?/dI? 110-220 pg/ml PTH: opinion

ideally
<52 mg?/dI?
CKD stage* 5 (GFR <15 ml/min/1.73 m? or renal replacement therapy)
Europe® 2001 8.8-11.0mg/dl  2.5-4.6 mg/dl - 85-170 pg/ml B
EBPG* 2002 - 25-55mg/dl  <55mg¥/dl? - P, PTH: opinion
K/DOQI 2003 <10.2 pref. 3.5-5.5mg/dl  <55mg¥dl*>  150-300 pg/ml Ca: opinion
8.4-9.5 mg/dl

CARI 2006 prev.  8.4-9.6 mg/dl 2.48-4.96 mg/dl <50 mg%/dl>  2-3 X limit B

rep. 2000 former (former 6.8) former (110-165 pg/ml)

(8.8-10.4) 71.9 mg¥/dI2
pref. <5.6 mg/dl - opinion
UK 2007 8.8-10 mg/dl 3.4-56mg/dl <60 mg¥/dl*> <4 X limit
ideally (110-220 pg/ml)
<52 mg?/dI?

Ev = Evidence; B = level of evidence (B): Consistent retrospective cohort, exploratory cohort, ecological study, outcome research,

case-control study, or extrapolations from level A studies.
* Staging of CKD as adhered to by K/DOQI and KDIGO.

b European recommendations based on clinical algorithms developed by a European expert panel not operating under EBPG.
¢Hemodialysis guidelines, section VII — Vascular disease and risk factors.

between 8.4 and 8.8 mg/dl both in stage 3 and 4 patients
and in stage 5 patients and those treated with dialysis.
The upper advised limit for serum Ca varies from 9.5 to
11 mg/dl. It is interesting to note that the older recom-
mendations tend to give higher serum Ca levels, such as
the European non-EBPG published in 2001 proposing up
to 11 mg/dl of serum Ca level. The CARI CPGs that pro-
posed a range between 8.8 and 10.4 mg/dl in 2000 now
propose alower range of serum Ca (8.4-9.6 mg/dl). How-
ever, both ranges given for patients with stage 3 and 4 as
well as patients with stage 5 CKD represent only opinion
as evidence level. It is noteworthy that the same cross-
sectional observational studies that have identified se-
rum phosphate as an increased mortality factor did not
link serum Ca to increased mortality [5] (see below).
With the exception of the first CARI guidelines (2000),
all the others propose to maintain serum phosphate lev-
els lower than 5.5 mg/dl and non-EBPG European and
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K/DOQI propose 4.6 mg/dl as the upper acceptable limit
in CKD 3-4 patients. Of note is that the reviewed CARI
CPGs propose 4.96 mg/dl where formerly 6.8 mg/dl was
proposed. The upper limit of acceptable serum phosphate
level is different between renal failure stage 3 and 4, and
that allowed to dialysis patients. However, these recom-
mendations that have a level of evidence level III for the
population in dialysis are only opinion-based for the oth-
er stages of renal failure. The first work showing an as-
sociation between mortality and hyperphosphatemia
came from the studies of the US Renal Data System
(USRDS) [5]. Following the USRDS reports, a strong as-
sociation between hyperphosphatemia and mortality has
been consistently observed. Ganesh et al. [6] reported
data showing that levels of phosphate >6.5 mg/dl result
in a significant increase in mortality risk of any cause in
dialysis patients (RR 1.21).
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The CaXxP product has also been proposed to influ-
ence the mortality risk of renal patients. In the same pa-
per by Ganesh et al. [6] an increase in mortality of 6% per
10 mg?/d1* for Cax P was reported. The range of the ad-
visable upper limit of serum Ca X P product is quite vari-
able depending on the issuing body (from 52 to 71.9 mg?/
d1?) with the more recent CPGs proposing stricter targets,
even though there is increasing evidence showing that
CaXP is not the key factor indicating the likelihood of
calcification of soft tissues. The use of CaXP is actively
discouraged by some [7].

CPG recommendations on the serum levels of PTH
are among the most variable thresholds in CKD-MBD.
These levels have been presented in absolute values or in
fold increase of the upper normal range. The latter ap-
proach was introduced to avoid confusion linked to the
different assays presently available to determine serum
PTH [8]. Most of the CPGs have considered the second-
generation assays to determine serum levels of PTH, so-
called intact PTH (iPTH) which measures both the entire
1-84 as well as the N-terminal proteolysed PTH. This
point is of importance since it is becoming clear that the
different fragments of PTH may act through different re-
ceptors and may even induce opposite effects on the tar-
get cells [9]. The third-generation assays are becoming
more widely used in clinical practice, and future CPGs
will have to take this into account.

The lower limit proposed by the different initiatives
varies between 35 and 85 pg/ml for patients with stage 3
and 4 CKD. For stage 5 patients and treated by dialysis,
the lower advisable limit of PTH is between 2- and 3-fold
the upper limit of normal (85-150 pg/ml). Although such
a high lower advisable limit of PTH is supposed to pre-
vent the appearance of low remodeling bone disease, the
evidence for such an advice is debatable. As commented
by Monge et al. [10], the NKF meta-analysis on bone his-
tomorphometry established 60 pg/ml as the best thresh-
old to predict adynamic bone disease [11]. Further, mor-
tality has been demonstrated not to increase in the pa-
tients included in the USRDS reports having PTH <150
pg/ml [11].

The upper limit of the advisable range for serum PTH
level varies from 110 to 220 pg/ml for the patients with
stage 3 or 4 CKD and up to 300 for the patients treated
with dialysis. It is of note that the K/DOQI CPGs propose
the highest serum PTH levels (165-300 pg/ml), although
Block et al. [11] showed that between 300 and 600 pg/ml
there is no increase of mortality in USRDS patients, this
being confined to the group of patients with iPTH levels
>600 pg/ml.
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In addition to the principal markers of CKD-MBD
(Ca, P, CaxP and PTH) the CPGs also propose how best
to achieve the proposed target ranges. Particularly point
5.5 of the K/DOQI CPGs states that ‘the total dose of el-
emental Ca provided by the Ca-based phosphate binders
should not exceed 1,500 mg/day, and the total intake of
elemental Ca (including dietary Ca) should not exceed
2,000 mg/day’. This assertion is opinion-based and has
obvious consequences for the patients, prescribers, phar-
maceutical industry and reimbursers. It remains contro-
versial [10, 12].

Guidelines are frequently rendered obsolete by new
evidence. For example, Block et al. [13] in a post-hoc anal-
ysis involving 127 incident dialysis patients observed that
mortality was lower in subjects randomized to sevelamer
(5.3/100 patient-years, confidence interval (CI) 2.2-8.5)
than in those randomized to Ca-containing binders
(10.6/100 patient-years, CI 6.3-14.9; p = 0.05). Recent
work by Suki et al. [14] failed to demonstrate a beneficial
effect of Ca-free phosphate binders on survival of an
overall group of prevalent dialysis patients followed pro-
spectively although a significant effect was observed in a
restricted subpopulation with a high mortality rate (pa-
tients >65 years of age) [14]. This would represent level of
evidence level II (controlled prospective study) arguing
against involving Ca-containing phosphate binders as
contributors to increased mortality in prevalent dialysis
patients. Indeed, Tonelli et al. [15], performing the meta-
analysis of 14 primary publications of randomized trials
(totaling 3,193 patients) found no evidence that sevelam-
er reduced all-cause mortality, cardiovascular mortality,
the frequency of symptomatic bone disease or health-re-
lated quality of life [15].

Point 7 of K/DOQI CPGs deals with the supplementa-
tion of vitamin D treatment and gives a schematic for vi-
tamin D supplementation which is only opinion based.
Again, the consequences of advising one vitamin D de-
rivative or another may be quite important and should
ideally be based on controlled prospective studies. How-
ever, most of the time, those are not available. In that case,
it might be useful that guidelines which lack evidence are
clearly separated from real evidence-based recommenda-
tions, to avoid confusing the readership [1].

Guideline 9 states that dialysate Ca concentration
should be 1.25 mM both for peritoneal dialysis and hemo-
dialysis, and it is an opinion level of evidence. These
points have also been challenged by the group of Four-
nier [10]. Fournier et al. [16, 17] were the first in identify-
ing the increase in secondary hyperparathyroidism when
using low dialysate Ca. We have previously assessed the
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kinetics and the mass transfer of Ca during the dialysis
session both using hemodialysis and online hemodiafil-
tration [18, 19]. We implemented low dialysate Ca and
CaCO; to control hyperphosphatemia. We observed that
using 1.25 mM dialysate Ca concentration resulted in a
significant increase of PTH as compared with the group
using 1.5 mM dialysate Ca, at 1 year of treatment [18].
Acute studies during dialysis demonstrated the lack of
inhibition in PTH when using 1.25 mM Ca and explained
at least in part the increase in serum levels of PTH. Di-
alysis with 1.5 mM Ca dialysate results in a nil Ca balance
in the patients arriving to dialysis with a normal Ca level,
whilst dialysis with a 1.25-mM Ca content results in a
negative Ca balance [19]. Spasovski et al. [20] in a ran-
domized controlled study comparing 1.25 vs. 1.75 mM
dialysate Ca observed improved markers of bone remod-
eling in a group of dialysis patients with biological ady-
namic bone disease. This remains an area of controversy
[21]. Calcimimetics, although not included in the original
K/DOQI guidelines, are of use in achieving biochemical
targets [22, 23], but their effects on Ca balance are large-
ly unknown.

Guideline 10 of the K/DOQI on 3,-microglobulin am-
yloidosis does not recommend screening. Although based
on opinion level of evidence, the guidelines state that at
the evidence level no currently available therapy (except
kidney transplantation) can stop (3,-microglobulin amy-
loidosis progression. It is courageous advice that does not
conform with current practice in many centers, and that
is based onto the lack of predictive value of the serum
level of 3,-microglobulin for development of amyloidosis
[24].

Concerning the type of membranes to use, the guide-
lines could have been even more cautious. First, the most
cited paper constituting evidence showing that non-cel-
lulosic membranes would protect from amyloidosis when
compared to cuprophane is that of van Ypersele de Stri-
hou et al. [25]. In that retrospective study the mean fol-
low-up of the AN69 group was shorter than that of the
cuprophane group and did not reach the mean elapsed
time from dialysis onset to diagnosis of amyloidosis ob-
served in the cuprophane group. Second, although also
in a retrospective study, Schwalbe et al. [26] showed a de-
crease in the incidence of 3,-microglobulin amyloidosis
that the authors did not attribute to the use of high-flux
membranes, but rather to other factors such as the im-
provement in the water quality [26].

Cheung et al. [27] in a re-analysis of the HEMO study
data reported that mean cumulative predialysis serum
,-microglobulin levels but not dialyzer (3,-microglobu-
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lin clearance were associated with all-cause mortality in
time-dependent Cox regression models [27].

It is obviously a sensitive point as it has direct finan-
cial implications. However, strong evidence supporting
the use of high-flux membranes in preventing or han-
dling 3,-microglobulin amyloidosis or in outcome is still
needed.

Evaluation of the CPGs

Do We Follow the Guidelines and Meet the Proposed
Ranges? And if Not, What Happens? If Yes, Is It Really
Good?

The first point is to know whether we are able to fit the
chemistries of our patients within the range of CPGs.
However, this should not be the final aim. What we are
looking for is to reduce mortality and improve survival
and well-being of the renal patients. Therefore, two ques-
tions arise from the first one: (1) Is it harmful to maintain
the patients out of CPG range? (2) Is it beneficial to cor-
rect and maintain the patients within CPG range?

Do We Follow the Proposed Guidelines and Meet the

Proposed Ranges?

Adherence to K/DOQI practice guidelines for mineral
and bone disorders has been recently evaluated [28] using
administrative claims and laboratory data in a cohort of
793 patients requiring to have, within 90 days of each
other, both a claim categorization for CKD and an eGFR
<60 ml/min. It was observed that 91% of the patients hav-
ing stage 3 CKD had an appropriate serum Ca screening.
Only 64% of those patients with stage 4 CKD were tested
for MBD markers Ca and P, as proposed by the K/DOQI
guidelines. Fewer than 50% of the patients had PTH se-
rum levels within the target range. The authors conclud-
ed that there remains substantial opportunity to improve.
However, it may also well be that physicians do not ad-
here to the range of PTH proposed by the CPGs. As we
have previously commented, the CPGs on serum levels of
PTH are given on opinion-based data and are the most
variable parameter among the different CPG sources.

The Netherlands Cooperative Study on the Adequacy
of Dialysis (NECOSAD) [29] is a prospective study on in-
cident patients over a 5-year period. It shows that at 3
months of initiating dialysis, 40% of hemodialysis patients
had serum Ca levels and 39% had serum phosphate levels
at the range of K/DOQI. This percentage decreased for
serum Ca to 16% at 5 years. More than 50% of the patients
had iPTH levels under the range proposed by K/DOQI.
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Combining the four targets (Ca, P, CaxP and iPTH) re-
tained only 4.7% of the patients being within the four
ranges after 3 months of dialysis treatment. The study of
the Province of Ciudad Real [30] on prevalent dialysis pa-
tients having been treated >3 months during 2004 found
46.2% of the patients out of range for serum Ca, 42.8% for
phosphate, 28.3% for CaX P product and 68.8% for iPTH.
The group of patients with higher iPTH levels had a high-
er percentage of patients with hyperphosphatemia.

Another report coming from Spain compared the per-
centage of patients being within range for Ca, P, CaXP as
well as iPTH, before and after applying the CKD-K/
DOQI CPGs [31]. The authors studied three different di-
alysis units and observed that application of the CPGs
resulted in an increased number of patients within range.
They were 6.6% before and increased to 10.9% afterwards.
It is noteworthy that although the improvement is statis-
tically significant, the final figures remain insufficient.
The same group found adherence easier with the intro-
duction of cinacalcet in HPTH - 64.7% had all four pa-
rameters within range [23].

Craver et al. [32] studied 1,836 patients admitted in
two outpatient nephrology units (from Lleida and Viz-
caya): the number of patients with the values within the
range of K/DOQI for Ca was 90.7% in stage 3 CKD and
decreased to 55% in stage 5. For phosphate it went from
90 to 70.3%, for CaXP product from 99.9 to 83.8%, and
for iPTH it was 42.4, 24.6 and 46% for patients in stages
3,4 and 5, respectively. The percentage of patients having
the four markers within range was 34.9, 18.4 and 21.6,
respectively.

The success in following CKD-MBD CPGs on moni-
toring the follow-up and treating the patients is quite
variable but generally low (5-22%). Awareness and sensi-
tization to the interest in following them is already start-
ing to increase the numbers of patients within the advised
ranges of the different markers of MBD, as reported by
Wald et al. [33]. They observed a modest improvement in
the number of patients within the CPG range during the
first year after releasing the NKF-K/DOQI CPGs in Ca,
P and CaxP product. The improvement was not ob-
served on the PTH serum level as the proportion of pa-
tients below the lower limit (150 pg/ml) significantly in-
creased [33]. Again these results bring into question
whether the lower limit proposed by K/DOQI for PTH is
adapted to clinical reality. It rather suggests that when
improving the number of patients with controlled Ca and
P levels, secondary hyperparathyroidism improves and
iPTH serum level tend to decrease towards normal in the
majority of cases. This would increase the proportion of
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patients at risk of developing adynamic bone disease con-
sidering solely the serum iPTH level.

Is It Harmful to Maintain the Patients out of the

CPG Range?

This question may have a more direct answer for those
variables known to be related to mortality, such as hemo-
globin or serum albumin levels, although even for those
parameters knowledge is scanty and new information ap-
pears continually [34]. The answer to this question may
be even less clear for the so-called non-traditional risk fac-
tors such as those envisaged in the CPGs for CKD-MBD.

Survival analysis of the NECOSAD Study [29], based
on the 3 months after initiating the dialysis time point,
found no effect of out of range plasma concentrations of
Ca and P on unadjusted mortality, suggesting that, if any
effect on mortality, this would be less than that induced
by the variables used to adjust (traditional risk factors).

Low Ca was associated with a hazard ratio (HR) of
mortality of 1.7. No increased mortality was associated
with high serum levels of Ca. In the same study, the sur-
vival analyses using a time-dependent Cox regression
model retained an effect for high phosphate (HR 1.4 and
1.6 for HD and PD patients, respectively), and interest-
ingly, no effect for high Ca or iPTH levels [29].

Is It Beneficial to Correct and Maintain the Patients

within the CPG Range?

The number of reports evaluating the benefits of main-
taining CKD patients within the proposed range is scant.
More time between the application of the CPGs and mea-
suring an objective effect on clinical outcome may be
needed. Very recently, Barreto et al. [35] reported the re-
sults of a prospective 1-year follow-up study using bone
morphometric analyses in patients submitted to two se-
quential bone biopsies. The authors observed that 88% of
the patients having achieved the aimed range for iPTH
developed low-turnover bone disease. Indeed, 10 out of
35 having the second biopsy and with iPTH level >300
pg/ml presented a low-turnover bone disease. On the op-
posite, 3 out of the 13 having iPTH levels <150 pg/ml
presented high-turnover bone disease [35-37]. Therefore,
(a) keeping the patients within the aimed range does not
protect them from abnormal bone metabolism, and (b)
iPTH levels may not be the good marker to adequately
measure bone-remodeling in dialysis patients.

Argilés/Vanholder



Final Summary

Guidelines have been generated to help physicians
with diagnostic and therapeutic strategies. Structuring
the available knowledge and proposing evidence-based
approaches to solve clinical problems should help practi-
tioners to reach the final aim of improving care of the
renal patients they have in charge. Many physicians,
though, have felt concern about CPGs since they fear mis-
use. CPGs may be underlain by financial and other inter-
ests, or be used by public or private reimbursers to judge
individual practices. Credible strategies to prevent this
misuse are likely to reassure the medical community. Of
particular importance to guarantee a flaw-free produc-
tion of CPGs is harmonization of the grading of the evi-
dence level of recommendations. Despite the initial prob-
lems and resistance to CPGs, the first results considering
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